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Abstract: The characterisation of in-plane shear behaviour during textile reinforcement 

forming is one of the most important factors to insure the quality of the preforms before resin 

impregnation. All experimental and numerical studies on the in-plane shear behaviour 

concern orthogonally fabrics, interlaced by weaving or stitched for NCF preforms. In the 

present work, the in-plane shear behaviour of non-orthogonally interlaced fabrics 

manufactured by braiding is studied. Braided fabrics are widely used as textile reinforcements 

to manufacture advanced composite parts. Due to the non-symmetric structure of braided 

reinforcements, it is necessary to study this shear behaviour not only in axial direction but 

also in transversal direction. A geometric criterion and an analytical model for in-plane 

shearing characterisation by the bias-extension test are developed firstly for any textile 

structure. Then, two types of fabrics, Flax / PA12 and E-glass braided fabrics, are performed 

in bias-extension tests for validating the theoretical model. Analytical and experimental 

results present a good agreement that demonstrates the bias-extension test can be used to 

characterise the in-plane shear behaviour of braided reinforcements. Moreover, the in-plane 

shear behaviour of the braided samples with different ratios of length to width is also 

discussed to analyse the influence of the dimension ratio on tested samples. The results show 

that varying dimension ratio does not change the shear moment/shear angle behaviour but 

could affect the shear load/displacement behaviour. 
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